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DEPARTMENT OF HEALTH 81. HUMAN SERVICES 

Food and Orug Administration 
2098 Gaither Road 
Rockville MO 20850 

Ms. Tammy Carrea 
Quality Affairs Manager, Product D&elopment . 
Cardiovascular Diagnostics, Inc. 
530 1 Departure Drive 
Raleigh, North Carolina 27616 

Re: H990012 
TAS Ecarin Clotting Time Test 
Filed: November 8, 1999 
Amended: November 23,1999 and May 3,200O 

Dear Ms. Carrea: 

The Center for Devices and Radiological HeaIti.(CDRJX) of the Food and Drug Administration 
(FDA) has completed its review of your humanitarian device exemption (HDE) Fpplication for the 
TAS Ecarin Clotting Time Test. This device is indicated to’be used to determine the anticoagulant 
effect of recombinant hirudin (r-hirudin) during cardiopulmonary bypass in patients who have 
heparin induced thrombocytopenia (HIT). CDRH is pleased to inform you that your HDE is 
approved subject to the enclosed “Conditions of Approval.” You may begin commercial 
distribution of the device after you have submitted an amendment to this HDE with copies of the 
approved labeling in final printed form. 

The sale, distribution, and use of this device are limited to prescription use in accordance witi 2 1 
CFR 801.109 within the meaning of section 520(e) of the Federal Food, Drug, and Cosmetic Act 
(the act) (21 U.S.C. 36Oj(e)) under the authority of section 5 1 S(d){ l)(B)(ii) of the act (21 U.S.C. 
360e(d)( l)(B)(ii)). In addition, in order to ensure the safe use of the device, FDA has tier 
restricted the device within the meaning of section 520(e) of the act under the authority of section 
5 15(d)( l)(B)(ii) of the act insofar as the sale, distribution, and tise must not violate sections 502(q) 
and (r) of the act (21 U.S.C. 352(q) and (r)). 

FDA wishes to remind you that failure to comply with the conditions of approval invalidates this 
approval order. Commercial distribution of a device that is not in compliance with these conditions 
is a violation of the act. 

CDRH will notifjr the public of its decision to approve your HDE by making available a summary 
of the safety and probable benefit of the device upon which the approval was based. The 
infornlation can be found on the FDA CDRH Internet HomePage located at 
hltp://ww\v.fda.gov/cdrll/odei~~~o.l~~l~~l. Written requests tbr this information can also be made 
to the Dockets Management Branch (IHFA-305), Food and Dr-us Administration. 5630 Fishers 
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Lane, Rm. 1061, Rockville, MD 20852. The written request should include the HDE number or 
docket number. Within 30 days from the date that this information is placed on the Internet, any 
interested person may seek review of this decision by requesting an opportunity for administrative 
review, either through a hearing or review by an independent advisory committee, under section 
5 15(g) of the act. 

You are reminded that, as soon as possible and before commercial distribution of your device, you 
must submit an amendment to this HDE submission with copies of all approved labeling in final 
printed form. As part of our reengineering effort, the OffIce of Device Evaluation is piloting a new 
process for review of final printed labeling. The labeling will not routinely be reviewed by FDA 
staff when HDE applicants include with their submission of the fmal printed labeling a cover letter. 
stating that the final printed labeling is identical to the labeling approved in draft form. If the final 
printed labeling is not identical, any changes from the final draft labeling should be highlighted and 
explained in the amendment. Please see the CDRH Pilot for Review of Final Printed Labeling 
document at http://www.fda.gov/cdrhlpmat./pilotpmat.htm! for further details. 

Any information to be submitted to FDA regarding this I-IDE should be submitted in triplicate, 
unless otherwise specified, to the address below and should reference the above HDE number to 
facilitate processing: 

Document Mail Center (HFZ-401) 
OffIce of Device Evaluation 
Center for Devices and Radiological Health 
Food and-Drug Administration 
9200 Corporate Blvd. 
Rockville, Maryland 20850 

i 

I’ 

If you have any questions concerning this approval order, please contact Peter E. Maxim, Ph.D. at 
(301) 594-1293. 

Sincerely yours, 

Kimber C. Richter, M.D. 
Deputy Director for Clinical 

and Review Policy 
Office of Device Evaluation 
Center for Devices and 

Radiological Health 

Enclosure 



I. APPROVED LABELING 

II. 

CONDITIONS OF APPROVAL FOR AN HDE 

As soon as possible and before commercial distribution of the device, the holder of an HDE 
should submit three copies of the approved labeling in final printed form as an amendment to 
the HDE. The supplement should be submitted to the Document Mail Center (HFZ-401), 
Offrce of Device Evaluation, Center for Devices and Radiological Health, Food and Drug 
Administration (FDA), 9200 Corporate, Blvd., Rockville, Maryland 20850. 

ADVERTISEMENTS 
Advertisements and other descriptive printed materials issued by the HDE holder or private 
label distributor with respect to this device should not recommend or imply that the device 
may be used for any use that is not included in the FDA approved labeling for the device. If 
the FDA approval order has restricted the sale, distribution and use of the device to 
prescription use in accordance with 2 1 CFR 80 1.109 and specified that this restriction is being 
imposed in accordance with the provisions of section 520(e) of the Federal Food, Drug, and 
Cosmetic Act (the act) (21 U.S.&‘. 36Oj(e)) under the authority of section 5 lS(d)(l)(B)(ii) of 
the act (21 U.S.C. 360e(d)(l)(B)(ii)), all advertisements and other descriptive printed material 
issued by the holder or distributor with respect to the device shall include a brief statement of 
the intended uses of the device and relevant warnings, precautions, side effects, and 
contraindications. . 

III. HDE SUPPLEMENTS 
Before making any change affecting the safety or probable- benefit of the device, the HDE 
holder should submit a supplement for review and approval by FDA unless a “Special HDE 
Supplement” is permitted as described under 2 1 CFR 8 14.39(d)(2) or an alternate submission ’ 
is permitted as described under 21 CFR 814.39(e). All HDE supplements or alternate 
submissions must comply with the applicable requirements under 21 CFR 8 14.39 of the ” 
Premarket Approval (PMA) regulation and under 21 CFR 8 14.108 of the Humanitarian -Device 
Exemption regulation. The review timeframe for HDE supplements is 75 days except for 
those submitted under 21 CFR 8 14.39(e). 

Since all situations which require an HDE supplement cannot be briefly summarized, please 
consult the HDE regulation for further guidance. The guidance provided below is only for 
several key instances. In general, an HDE supplement must be submitted: 

1) When unanticipated adverse effects, increases in the incidence of anticipated adverse 
effects, or device failures necessitate a labeling, manufacturing, or device modification; or 

2) If the device is to be modified, and animal/laboratory or clinical testing is needed to 
determine if the modified device remains safe and continues to provide probable benefit. 

HDE supplements submitted under 2 1 CFR 8 14.39(d)(2) “Special HDE Supplement - Changes 
Being Effected” are limited to the labeling, quality control, and manufacturing process changes 
as specified under this section of the regulation. This provision allows for the addition of, but 
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not the replacement of previously approved, quality control specifications and test methods. 
These changes may be implemented upon acknowledgment by FDA that the submission is 
being processed as a “Special HDE. Supplement - Changes Being Effected.” Please note that 
this acknowledgment is in addition to that issued by the Document Mail Center for all HDE 
supplements submitted. This procedure is not applicable to changes in device design, 
composition, specifications, circuitry, software, or energy source. 

Alternate submissions permitted under 2 1 CFR 8 14.39(e) apply to changes that otherwise 
require approval of an HDE supplement before implementation and include the use of a 3Wiry 
HDE supplement orperiodicpostapproval report. FDA must have previously indicated in an 
advisory opinion to the afhected industry or in correspondence to the HDE holder that the 
alternate submission is permitted for the change. Before this can occur, FDA and the HDE 
holder must agree upon any needed testing, the testing protocol, the test results, the reporting 
format, the information to be reported, and the alternate submission to be used. 

Please note that unlike the PMA process, a supplement may not be submitted for a new 
indication for use for a humanitarian use device (HUD). An HDE holder seeking a new 
indication for use for an HUD approved under the provisions of Subpart H of 2 1 CFR 8 14, 
must obtain a new designation of HUD status for the new indication for use and submit an 
original HDE application in accordance tit% 98 14.104. The application for the new indication 
for use may incorporate by reference any information or data previously submitted to the 
agency. 

POSTAPPROVAL RECORD KEEPING REQUIREMENTS 
An HDE holder is required to maintain records of the names and addresses of the facilities to 
which the HUD has been shipped, correspondence with reviewing institutional review boards 
(IRBs), as well as any other information requested by a reviewing IRB or FDA. /> 

POSTAPPROVAL REPORTING REQUIREMENTS Continued approval of the HDE is 
contingent upon the submission of postapproval reports required under 21 CFR 814.84 and 21 
CFR 814.126. 

A. ANNUAL REPORT 
Annual reports should be submitted at intervals of 1 year from the date of approval of the 
original HDE. Reports for supplements approved under the original HDE should be 
included in the next and subsequent periodic reports for the original HYDE unless 
otherwise specified in the approval order for the HDE supplement. Three copies 
identified as “Annual Report” and bearing the applicable HDE reference number are to be 
submitted to the HDE Document Mail Center (HFZ-40 l), Center for Devices and 
Radiological Health, Food and Drug Administration, 9200 Corporate Blvd., Rockville, 
Maryland 20850. Reports should indicate the beginning and ending date of the period 
covered by the report and include the following information required by 21 CFR 
814.126(b)(l): 
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1. An update of the information required under $8 14.102(a) in a separately bound 
volume; 

2. An update of the information required under $8 14.104(b)(2), (b)(3), and (b)(5); 

3. The number of devices that have been shipped or sold and, if the number Shipped or 
sold exceeds 4,000, an explanation and estimate of the number of devices used per 

‘patient. If a single device is used on multiple patients, an estimate of the number of 
patients treated or diagnosed using the device together with an explanation of the 
basis for the estimate; 

4. Information describing the applicant’s clinical experience with the device. This shall 
include safety information that is known or reasonably should be known to the 
applicant, a summary of medical device reports made pursuant to 2 1 CFR 803, any 
data generated from postmarketing studies, and information (whether published or 
unpublished) that is known or reasonably expected to be known by the applicant that 
may affect an evaluation of the safety of the device or that may affect the statement of 
contraindications, warnings, precautions, and adverse reactions in the device labeling; 
and 

5. A summary of any changes made to the device in accordance with supplements 
submitted under $8 14.108 and any changes required to be reported to FDA under 
$814.39(b). _ 

8. ADVERSE REACTION AND DEVICE DEFECT REPORTING I 
As provided by 2 1 CFR 8 14.82(a)(9), FDA has determined that in order to provide 
continued reasonable assurance of the safety and probable benefit of the device, the hold& 
shall submit three copies of a written report identified, as applicable, as an “Adverse 
Reaction Report“ or “Device Defect Report” to the Document Mail Center (HFZ-401), 
Office of Device Evaluation, Center for Devices and RadiologicaI Health, Food and Drug 
Administration, 9200 Corporate Blvd., Rockville, Maryland 20850. Such reports should 
be submitted within 10 days after the HDE holder receives or h+ knowledge of 
information concerning: 

(1) A mixup of the device or its labeling with another article. 

(2) Any adverse reaction, side effect, injury, toxicity, or sensitivity reaction that is 
attributable to the device and 

(a) has not been addressed by the device’s labeling or 

(b) has been addressed by the device’s labeling, but is occurring with unexpected 
severity or frequency. 
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(3) Any significant chemical, physical or other change or deterioration in the device or 
any failure of the device to meet the specifications established in the approved HDE 
that could not cause or contribute to death or serious injury but are not correctable 
by adjustments or other maintenance procedures described in the approved labeling. 
The report shall include a discussion of the HDE holder’s assessment of the change, 
deterioration or faihxe and any proposed or implemented corrective action by the ’ 
firm. When such events are correctable by adjustments or other maintenance 
procedures described in the approved labeling, all such events known to the holder 
shall be included in the “Annual Report” described under “Postapproval Reports” 
above unless otherwise specified in the conditions of approval for this HIDE. This 
postapproval report shall appropriately categorize these events and include the 
number of reported and otherwise known instances of occurrence for each category 
during the reporting period. Additional information regarding the events discussed 
above shall be submitted by the HDE holder when determined by FDA to be 
necessary to provide continued reasonable assurance of the safety and probable 
benefit of the device for its intended use. 

C. REPORTING UNDER THE MEDICAL DEVICE REPORTING REGULATION 
The Medical Device Reporting regulation (MDR) (2 1 CFR 803) became effective on 
April 11,1996 and requires that all manufacturers and importers of medical devices, 
including in vitro diagnostic devices, report to FDA whenever they receive or otherwise -- 
became aware of information that reasonably suggests that one of its marketed devices: 

(1) may have caused or contributed to a death or serious injury; or 

(2) has malfunctioned and that the device or any other device marketed by the 
manufacturer or importer would be likely to cause or contribute to a death or serious 
injury if the malfunction were to recur. 

Events subject to reporting under the MDR regulation may also be subject to the above 
“Adverse Reaction and Device Defect Reporting” requirements. FDA has determined, 
however, that such duplicative reporting is unnecessary. Therefore, whenever an event 
involving a device is subject to reporting under both the MDR regulation and the “Adverse 
Reaction and Device Defect Reporting” requirements, the report should be submitted in 
compliance with Part 803 and identified with the HDE reference number to Food and Drug 
Administration, Center for Devices and Radiological Health, Medical Device Reporting, 
PO Box 3002, Rockville, Maryland 20847-3002. For questions regarding the MDR 
regulation, please call (301) 394-2735. 

Events included in periodic reports to the HDE that have also been reported under the MDR 
regulation must be so identified in the periodic report to the HDE to prevent duplicative 
entry into FDA information systems. 

Copies of the MDR reguiation and FDA publications, entitled “An Overview of the Medical 
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Device Reporting Regulation” and “Medical Device Reporting for Manufacturers,” are 
available on the CDRH WWW Home Page (http://www,fda.gov/cdrh), through CDRH’s 
Fact-on-Demand (FOD) at 800-899-0381 (POD # 336,1336,509 and 987) or by written 
request to the address below or by telephoning l-800-638-2041. 

Division of Small Manufacturers Assistance (HFZ-220) 
Center for Devices and Radiological Health 
Food and Drug Administration 
1350 Piccard Lane 
Rockville, Maryland 20850 
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SUMMARY’ OF SAFETY AND PROBABLE BENEFIT 

I. General Information 

Device generic name: Ecarin Clotting Time Test 

Device trade name: Thrombolytic Assessment System (TAZF) 
Ecarin Clotting Time (BCTTM), hereinafter 
referred to as TAS ECT 

Applicant’s Name and Address: Cardiovascular Diagnostics, Inc. 
5301 Departure Drive 
Raleigh, NC 27616 

HDE number: H990012 

Date of Humanitarian Use Device (HUD) Designation: September 23; 1999 

Date of Panel Recommendation: Not applicable. (See Section XII for discussion). 

Date of Good Manufacturing Practices inspection: January 15,1998 

Date of notice of approval to the applicant: MAY I I am 

II. Indications for Use 

The TAS ECT Test Card is to be used with the TAS Analyzer and is intended to r 
be used to determine the anticoagulant effect of recombinant hirudin (r-hirudin) 
during cardiopulmonary bypass in patients who have heparin-induced 

~ 
i 

thrombocytopenia (HIT). 

I& Device Description 

The TAS ECT is to be used with the TAS Analyzer (K990566) to monitor beyond 
the therapeutic levels (O-3 clg/mL) of r-hirudin to the higher levels (3-5 pg/mL) 
required during cardiopulmonary bypass (CPB) in titrated whole blood. The test 
is for in vitro diagnostic use, and is specifically intended for professional use 
during CPB procedures. 

A. TAS ECT Test Card 

A TAS ECT Test Card is composed of a thin plastic card the size of a standard 
credit card, upon which is mounted a flat, shallow reaction chamber. The 
chamber is formed by a spacer, which determines. the reaction volume, and an 
optically transparent cover piece. A sample well is connected-to the reaction 
chamber by a conduit. The reaction chamber contains all the reagents 

1 
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necessary for a particular test. The reagents are,dry, which infers maximum 
stability. Also contained in the reaction chamber are paramagnetic iron oxide 
particles (PIOP), which move under the influence of magnetic fields in the 
instrument. When the sample drop is added to the reaction chamber, the mix 

a of particles and reagents is reconstituted. On the back of the test card is a 
magnetically encoded stripe containing lot-specific information such as test 
type, lot number, expiration date, allowed sample types, and mathematical 
parameters specific for the lot. This information is read by the TAS Analyzer 
upon initiation of a test. 

B. TAS Analyzer 

The TAS Analyzer produces an oscillating magnetic field using an. 
electromagnet with an alternating field and a thin permanent magnet mounted 
at a right angle above it. An inserted test card lies just above this assembly, 
which also contains a heater strip to maintain a set point temperature (37°C). 
The reaction chamber is illuminated with a light emitting diode mounted 
adjacent to the photodiode, and light reflected from the test card surface is 
measured. The photodetector in the instrument “sees” a light change when the 
sample is added and begins the test. The electromagnet turns off and on every 
second. The particles stand up when the magnet is on, causing more light to 
pass through the detector, and fall down when it is off causing less light to be 
detected. This movement of the particles produces the alternating current 
(AC) signal. 

The signal response emerges as a double-sided waveform, with the higher 
amplitude side detected when the electromagnet is on and the lower amplitude 
side when the magnet is off. This double-sided waveform is subsequently 

’ filtered to yield a single sided waveform, which shows maximum amplitude 
when the PIOP movement is greatest. Formation of a clot in the sample . 
impedes PIOP movement. The signal produced by the relative movement of 
the PIOP is interpreted by the analyzer in accordance with algorithms 
predetermined for this purpose and clotting times are reported in seconds. 

C. TAS ECT Test 

The TAS ECT Test provides a one stage, two step test which measures the 
clotting time of a sample after combining it with the prothrombin activator, 
ecarin. This test consists of a single card that contains calcium chloride and 
the enzyme, ecarin, which catalyzes the hydrolytic cleavage of the 323Arg- 
324Ile bond in the human prothrombin molecule, whereby thrombin activity is 
generated without the release of any zymogen fragment. This form of active 
prothrombin has been termed “meizothrombin” and is inhibited by r-hirudin, 
but not efficiently by the heparin-AT111 complex. 

2 



I I 

Iv. 

V. 

VI. 

The TAS ECT Test Card is to be used with the TAS Analyzer and is intended 
to determine the anticoagulant effect of recombinant hirudin in plasma 
diluted, titrated whole blood. Samples are obtained by drawing whole blood 
into sodium citrate (3.2 or 3.8%), in a ratio of nine parts blood to one part 
anticoagulant, and by mixing briefly with gentle inversion. The sodium 
citrate chelates the calcium in the blood. This allows the operator to control 
the start of the clotting reaction. The test card has a magnetic stripe on the 
back, which encodes lot specific information such as lot number, expiration 
date, and mathematical parameters specific to that lot. A room temperature 
test card is removed from the pouch and the card is passed through the TAS 
instrument’s magnetic reader to initiate the instrument to run a TAS’ECT test. 
The instrument instructs the operator to insert a TAS ECT test card and then 
requests patient and sample information. The card is warmed quickly and the 
operator is prompted to add a drop of sample to the card well. The sample is 
drawn into the card and rehydrates the TAS ECT reagent, which begins the 
clotting reaction. As the reaction proceeds and clotting begins, the movement 
of the particles decreaes, and the instrument signals the clotting time. 

The greater the amount of an antithrombin drug in the patient, the more 
meizothrombin (generated by the action of ecarin on prothrombin in the 
sample) is inhibited and the longer the clotting time reported by the TAS 
system. 

Contraindications 

The use of the TAS ECT test is contraindicated in the following individuals: - 
l Patients on coumadin therapy with an INR > 4.5, 
l Patients with > 25 percent hemolysis, 
l Patients with > 30 percent hemodilution, / 
l Patients with > 0.5 U/mL, concentration of unfractionated heparin, . 
l Patients with < 30 percent prothrombin activity or < 15 mg/dL fibrinogen 

concentration, and 
l Patients on thrombolytic therapy. 

I. 

The use of acid citrate blood collection tubes is also contraindicated with the TAS 
ECT. 

Warnings and Precautions 

See “Warnings and Precautions” in the labeling. 

Alternative Practices and Procedures 

The process of cardiopulmonary bypass (CPB) causes significant hemodilution 
and the potential activation of the coagulation cascade with unpredictable and 
occasionally progressive consumption of several coagulation factors. Usually 
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high dose heparin is used to anticoaguiate during CPB, but it is contraindicated 
and life-threatening in patients experiencing heparin-induced thrombocytopenia 
(HIT). Refludan (r-hirudin) has been found to be a reasonable substitute for 
heparin in HIT. 

While there exists alternative in vitro diagnostic procedures (IVDs), including 
global coagulation tests, such as the activated clotting time (ACT), activated 
partial thromboplastin time (aPTT), or prothrombin time (PT), performance has 
not been established for monitoring high’dose r-hirudin (3-5 &mL) in blood 
during CPB. Non-controlled studies using global coagulation tests, such as the 
aPTT and the ACT, for r-hirudin monitoring during CPB have yielded variable 
results because the coagulation factors necessary for the aPTT and ACT may be 
depleted or absent. Additionally, potential matrix effects (hemodilution, 
consumption of coagulation factors), lack of standardization, and an apparent non- 
linear, dose-response of aPTT to higher concentrations (~1.5 pg/mL) of r-hirudin 
(Tripodi et. al., 1993) also contribute to variable results. 

The TAS ECT test has been provided to two consultants in Germany for 
Investigational Use Only. A limited number of clinical uses (lo), performed 
under Compassionate Use, have been recently done in the United States. 

Potential Adverse Effects of the Device on Health 

Inaccurate information on the coagulation status of the patient poses a significant 
risk to the patient during CPB, since both over-treatment and under-treatment can ’ 
have fatal consequences (bleeding in the patient and clots in the CPB system, 
respectively). Possible risks ‘of using the TAS ECT Test Card could include /’ 
under-estimation or over-estimation of the level of hirudin in the patient. 
Currently, an antidote for hirudin is unavailable, and the clinical data available’are 
insufficient to establish the probabilities or incidence of erroneous medical 
judgements and their clinical outcomes. 

Summary of Preclinical Studies 

A. Precision Studies. 
, 

Precision studies were performed on the TAS Analyzer with TAS ECT cards 
and the indicated sample types. Test cards and samples were allowed to 
reach room temperature before testing. Unless otherwise stated, thirty 
replicates of each sample type were tested, to allow coefficients of variation 
to be determined at a 95% confidence level. 
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1. Within day 

In this study, one operator performed all of the tests on a single day, using 
a single lot of TAS ECT cards. The test was done with two sample types: 
titrated whole blood (CWB) and CWB with 4.0 ug/mL r-Hirudin, 
individually diluted at 30% with phosphate-buffered saline (PBS). All 
samples were diluted 1: 1 with normal human plasma before addition to the 
TAS ECT test. Testing was done on 30 TAS Analyzers simultaneously, to 
minimize changes in the samples that might occur during the course of the 
experiment, therefore the results of this test also include analyzer 
variation. 

Table 1: Within Day Precision of ECT Test Cards 
Mean Standard Deviation %CV 
(seconds) (seconds) 

r-Hirudin 
Concentration 
0.0 ug/mL 55.1 1 2.8 1 5.0 

1 4.0 ug/mL 1 443.4 1 27.4 1 6.2 1 

2. Day to day 

Day to day precision studies of 10 TAS ECT cards were done each day, 
for 20 consecutive days. Single lots of TAS ECT normal and abnormal 
control plasma and of TAS ECT cards were used in the study. A single /r 
operator did the tests on multiple TAS Analyzers. These data were 
analyzed according to Evaluation of Precision Performance of Clinical 
Chemistry Devices; Approved Guideline, NCCLS publication EPS-A, /’ 
Volume 19 Number 2. 

Table 2: Day to Day Variation of ECT Test Cards 
Normal Control Abnormal Control 
(seconds) (seconds) 

Range Range 
Mjn. Max. - Min. Max. 

Mean 52.9 50.8 54.7 154.0 146.1 159.9 
Total Precision (SD) 2.2 9.2 
Total CV 4.1 6.0 

Day to day precisibn studies were also done on CWB samples, neat and 
CWB containing 4.0 ug/mL r-hirudin. Results are in Table 2a. 



Table 2a: Day to Day Variation of ECT Test Card (CWB) 
Day to Day Variation of ECT Test Card: Citrated Whole Blood (CWB) 
(N=5 samples per day for 20 days) 

CWB with 0.0 Clg/ml r-hirudin CWB with 4.0 pg/ml r-hirudin 

Mean (seconds) 
Total Precision (S.D.) 
Total CV (%) 

Range Range 
Min Max Min Max 

55.9 49.0 60.6 439.4 393.0 529 
4.1 35.5 
7.0 6.7 

3. Operator to operator variability 

Three different operators performed all of the tests on a single day, on 45 
TAS Analyzers, with a single lot of TAS ECT cards. The test was done 
with two sample types, diluted at 30% with PBS: titrated whole blood and 
titrated whole blood with 4.0 ug/mL r-hirudin. To minimize variation that 
might occur due to sample changes with time, the tests were performed 
with 15 analyzers/operator, by 3 operators simultaneously. 

4. Lot to lot 

Lot to lot precision studies were performed with TAS ECT tests using 
r-hirudin at 0.0 and 2.0 ug/mL, in titrated whole blood, with 40 replicate 
values. A single operator did the tests on multiple TAS Analyzers. This 
experiment was performed without the 1: 1 pooled normal plasma dilution, 
to test the relative response of the different lots of TAS ECT tests and lot 
variation that would occur from the 1: 1 plasma dilution. 
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Table 4: Lot to Lot Precision Results 
Lot # r-hirudin Mean (seconds) SD (seconds) % cv 
1 0.0 48.6 2.4 5.0 

2.0 428.6 19.9 4.7 
2 0.0 49.3 2.0 4.1 

2.0 397.6 27.8 7.0 
3 0.0 48.6 2.0 4.0 

2.0 434.1 25.2 5.8 

B. Normal Range and Expected Values. 

Samples from 120 non&l individuals (72 females and 48 males ranging in 
age fi-om 20 to 63 years, median 38 years)‘were tested using the TAS 
Analyzer and TAS ECT Test Cards. Citrated whole blood was diluted 1: 1 
with pooled normal human plasma. The results are presented in Tables 5-7. 

Table 5: Summary of Normal Range Data - Ail Values Used 
I I 

REP1 jREP2 
Seconds 

1 Mean 

1 Geomean 48.5 48.3 48.5 
Mean 48.7 1 48.5 48.6 

Table 6: Summary of Normal Range Data - Sorted by Age 
REP1 .- IREP IMean 

Age N= Seconds 
Median Age = 38 <38 63 48.9 48.5 48.7 

~38 57 48.4 48.5 48.5 
T-test 0.526 0.955 0.706 

Table 7: TAS-ECT Values for Normal Population 
Normal TAS-ECT (seconds) 

Mean 48.5 
STDEV 3.4 
% cv 7.1 
Minimum 30.9 
Maximum 54.9 
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C. Interfering Factors. 

Several studies were performed to determine whether certain factors could 
interfere with the TAS-ECT test. The results are summarized in Table 8. 

Table 8: Interfering Factors 

Factor Sensitiyity ,I ._( .,. 
Factor VII tested 0 to 100 % no&al : No effect on Tfk ECT Test 
performance 
Factor IX tested 0 to 100 % normal - No effect on TAS ECT Test 
performance 
Factor X tested 0 to 100 % normal - No effect on TAS ECT Test performance 
Factor II tested 0 to100 % normal - No effect on TAS ECT Test performance 
> 30%normal 
Fibrinogen tested at 15 to 1000 mg/dl - No effect on TAS ECT Test 
performance 

Interference Studies 
Acid Citrate bIood c$olIection tubes - contraindicated 
Hematocrit tested at HCT of 8 to 64% - no effect on TAS ECT Test 
performance 
Heparin tested at 0.0. 0.5. and 5.0 U/n& -No effect up to 0.5 U/n& _ , 
unfractionated heparin on TAS ECT Test performance 
Lipemia tested at 0.0 to 15.0 g/l - No effect on TAS ECT Test performance 
Nitroglycerin tested at 0 to 1000 ug/mL - No significant effect on TAS ECT 
Test performance 
Dextran tested at 0 to 5 mg/mL - No signjficant effect on TAS ECT Test 
performance I 
Plasminogen tested at 0 to 100 % normal - No effect on TAS ECT Test 
performance >20% normal /j 
Protamine tested at 0 to 100 ug/mL - No effect on TAS ECT Test 
performance 
Hemodilution tested at 0 to 100% No significant effect on TAS ECT Test 
performance at ~30% hemodilution 
Aprotinin test at 0.0 to 1000 KIWmL, -No effect on TAS ECT Test 
performance 
Citrate at 3.2% vs. 3.8% has no effect 
Hemolysis of Sample tested at 0 to 100 % hemolysis; up to 25% hemolysis no 

In addition, studies demonstrated that there was no interference on the assay when: 

l Sample temperature was 4”C, 24”C, or 37°C; 
l Test cards were 4°C or ambient temperature; 
l Samples were stored in glass or polypropylene tubes. 
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D. Dilution with normal human plasma. 

Fresh titrated whole blood was diluted at 30% with phosphate buffered saline 
(PBS). The PBS/blood mixture was supplemented with various 
concentrations of r-hirudin and the aliquots were diluted 1: 1 with either FACT 
or SARP plasma, and 5 replicate measurements were performed on TAS ECT 
tests (30pVtest). Results are shown in the graph below. Both FACT and 
SARP normal pooled plasmas yielded equivalent sensitivity to r-hirudin. 

FIGURE 1: CGMPARISON OF TWO DIFFERENT POOLED NORMAL PLASMAS 
ON THE RESPONSE OF TAS-ECT (1 :I DILUTION WITH PLASMA) TO R- 

’ HIRUDIN 

FACT DlLLmON 

* 
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 

R-HIRUDIN CONCENTRATION (uglml) 
/ 

FACT - (F)actor (A)ssay (C)on(T)rol 
SARP - (S)pecialty (A)ssayed (R)eference (P)lasma 

E. Analytical Sensitivity of TAS ECT Test. 

The lowest level of hirudin that could be detected in plasma was 0.1 pg/mL. 

F. Stability Studies. 

Studies conducted support a stability of 24 months for the unopened test 
cards when stored at 2-8°C. 

X. Summary of Clinical Studies 

The TAS ECT Test was used, when requested, on a compassionate use basis, in 
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10 patients at 9 geographically diverse clinical sites. Six males and three females 
were identified and ranged in ages from 14-82 years. Age was not provided for 
one male patient, and no patient information was provided for another. In cases 
where r-hirudin dosing information was provided, the 1: I plasma diluted ECT test 
responded to increases in dosing. The diluted ECT, during the cardiac 
procedures, was generally maintained between 200-45O’seconds. 

Summary of patient data 
The patient population included persons identified with and/or confirmed as a 
high risk for HIT, and requiring high dose anticoagulation with recombinant 
hirudin for a scheduled or emergency CPB procedure. 

The patients were treated and monitored for their responses to the drug, r-hirudin. 
The device was used according to procedures outlined in the package insert, with 
sites taking readings at baseline, during bolus and/or pump dosing and/or titers. 
Response to the drug was evident in all 10 patients. 

In one subset of four patients, a comparative analysis with the aPTT and ACT 
provided results which indicated that neither test was sufficiently sensitive nor 
linear to monitor r-hirudin at the higher doses used during CPB (See the example 
in Figure 2). _ 

FIGURE 2: COMPARISON OF TYPICAL TAS ECT, APTT, AND ACT RESPONSE 
TO r-HIRUDIN BOWS AND INFUSION DURING CPB SURGERY 

ACTTimeout 

10/28/99?:4610/28/99~A810/28/999:(8 iomm loRm9 lo/28199 lOR8?¶9 lOR0i99 lOREi 1om9 

10:4a it4a 1248 i3:4a 14:4a l-5:48 w4a 

TIME COURSE 

-+- aPTT . . . . . . ECT -.A-- ACT 

In another subset, three patients demonstrated that an undiluted ECT exceeds the 
linear range for monitoring the drug at those higher levels (See the example in 
Figure 3). 



, 
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FIGURE 3: TAS ECT RESPONSE TO &HIRUOIN IN WHOLE CITRATED 
BLOOD AND DILUTED 1:l WITH POOLED NORMAL HUMAN PLASMA 

so0 5 

600 - 

500 - 

no dilution 
y = 166.52x + 61.65 

R2 = 0.988 

dilution with FACT 
y = 79.81x + 41.733 

0.0 1.0 2.0 3.0 
r-MIRUDIN CONCENTRATION (uglml) 

l no dilution m I:1 dilution Keith FACT 

Although instructions were provided to the sites, and data were requested, each 
site provided varying levels and complexities of data. During cardiac procedures, 
the collective ranges of the diluted ECT were between 200 - 450 seconds. Values 
not exceeding 600 seconds during the testing period, ranged from 141.8 - 485.1 
seconds. 4 

In one patient, an episode of bleeding occurred due to an inability to reverse the /’ 
effects of r-hirudin. Another patient, who was hypercoagulable and presented s 
with compromised renal function, developed significant postoperative 
coagulopathy; and required multiple units of platelets, packed red cells, 
cryoprecipitate and fresh frozen plasma, Although postoperative bleeding events 
occurred in these two patients, they were soon corrected with no further problems. 

Safety evaluation: Two patient deaths were reported, the first of which-was a 63- 
year old male. The cause of death was reported as due to “severe myocardial 
depression and the severity of his disease,” and was not attributed to the use of the 
device for monitoring anticoagulation. 

The second patient died post-operatively. This patient was noted to have a severe 
coagulopathy possibly related to the r-hirudin therapy, possibly attributable to 
other causes. 

II 
. 

-~. 



/ I 

XI. 

XII. 

The precision and accuracy of the TAS ECT under conditions of actual clinical 
use are not known. The available data do suggest, however, a general response to 
the ECT to increasing or decreasing doses of r-hirudin drug. 

Two of ten patients whose r-hirudin therapies were monitored with this device 
experienced profound coagulopathies. The TAS ECT appeared to not be sensitive 
to the abnormalities of hemostatis observed in these patients. 

Conclusions Drawn from the Studies 

The TAS ECT test is to be used only for patients who have been identified with 
and/or confirmed as a high risk for heparin induced thrombocytopenia (HIT) and 
require high dose anticoagulation with recombinant hirudin for a scheduled or 
emergency cardiopulmonary bypass (CPB) procedure. 

Preclinical studies show that the TAS ECT test provides a method for monitoring 
high dose (3 - 5 ug/mL) r-hirudin. In the required monitoring range, the test is 
not significantly affected by most interferences that would be commonly found 
during CPB. The TAS ECT test results are affected by very low concentrations of 
prothrombin (< 30% normal), hemolysis > 25% and hemodilution > 30%. These 
conditions are not likely to be encountered, even during CPB procedures. 

The limited clinical data are not adequate to establish the safety and effectiveness 
of this device in the indicated patient population. The limited clinical reports, of 
10 patients, show that the TAS ECT test responds to increasing levels of 
r-hirudin in the high dose range used for CPB -and provides a tool for monitoring 
r-hirudin during CPB. Limited clinical studies have also shown that neither aPTT 
nor ACT tests provide a reliable means for monitoring high dose r-hirudin, 
whereas, during the same procedures, the TAS ECT responded as predicted from , 
the preclinical studies. Clinical data are limited, but indicate satisfactory 
monitoring of r-hirudin drug levels. 

c 

In conclusion, the pre-clinical safety and performance studies provide reasonable 
assuranc’e that the device materials and design are appropriate for this intended 
use. The limited clinical data suggest that the device will not expose patients to 
an unreasonabIe or significant risk of illness or injury. Considering the risks and 
benefits of currently available devices or alternative forms of monitoring high- 
dose r-hirudin in blood during CPB, it appears that the probable benefit to health 
from using the device outweighs the risk of injury or illness. 

Panel Recommendations 

The HDE was not reviewed by an FDA Advisory Panel. A similar device, the 
activated whole blood clotting time test (ACT), for a different indication, was 
reviewed by the Hematology and Pathology Devices Panel on September 12, 
1980. Since that meeting, many similar devices have been cleared by the FDA. 

12 
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XIII. 

XIV. 

xv. 

Therefore, it was determined that this application substantially duplicates 
information previously reviewed by the Advisory Panel. 

CDRH Decision 

CDRH has determined that, based on the data submitted in this HDE application, 
the TAS ECT Test will not expose patients to an unreasonable or significant 
risk of illness or injury; and that the probable benefit to health from using the 
device outweighs the risk of illness or injury, and issued an approval order on 

MAY I 1 ?~oe_ . 

Approval Specifications 

Directions for Use. See professional labeling (attached). 
Contraindications, Precautions and Warnings. See professional labeling. 

References (Bibliograpby) 
1. Tripodi A, Chantarangkul V, Arbini AA, Moia M, Mannucci PM. Effects of 

Hirudin on Activated Partial Thromboplastin Time Determined with Ten 
Different Reagents. Thrombosis and Haemostasis, 70 (2) pp. 286-288, 1993. 
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LABELING 
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L-cI‘\U,” .AJLUL.AK 

O~ACNOSTICS INC TASM EC-FM Test Card 
Kit Containing 25 ECT Test Cards 

in determlnhg the antkoag~~Innc eflecc ofrecombInant 

for this use hul not becn dcmonstraced 

Peded law rttstrkts chls devke for sale and dista-Gut&n 
to, or on the order 0s a physlc~an or to a clinical 
laboratory. Use Is restricted to, by, or on t.h order of a 
phySict.. 

i 
In tended Use 

1 

The: Thyrrc (Thmmkolytic hsessment System) Ecarin ClotGny Time: 
(EC’I’) Rst Card is co be led wirh the TA’ noalyzer and is 
intmded ro detellnine the aaricoa@nr effect of r-hiruclin during 
cardiopulmonary by-pass in patients who hnvc hcparin-induced 
thrombo~~toperGa. 
The TAS IXT (the TAS ECT Test Card together with the ‘J.AS 
Ardy7m) is suited for professional u.se in decentralized amas of 
~esrlag near the site of patient care as well as for use in the more 
lradirionlcl &nicsl l&xx.r~ry. 

Monitoring with the ‘IX! XT is indicated for persons who have 
been idantificd with and/or con(‘irmed ;ls ;I high risk rr~f TUT, and 
requircz high dose atxicoagulatiou with ,recombinaat hiru& for a 
scheduled or emergency CPB procedure. 

Contraindications 
TAS lKX is concraindicaced for patients 0x1 counladin Irherapy with 
an LNR > 4.5, patienr~ wirh > 25% hrmc.~lysis, p;Ltients w&l\ > 30% 
hemodilutian, patients with z 0.5 II/ml cor\cenu’a,rian nf 
~nfrxxionaced heparin (UFH), and patients with less than 3OYo 
prothrombin activity or 15 mg/dl Cihinvyen conctxxraLic,n. 
I’atienLs on thrombolytic chenqy ~hc:~~tlcL not 1.~ monitored with 
rhe TAS ECT’. The use of acid &rare I&& collecrion r&es is also 
concrainclic:wcl with the ‘MS fXl’. 

Summary and Explanation 

Principle 
The ‘US 133 TCX Card is a one-stage, cwo-srep test that measures 
the dotting time of a blood sample. Thlhe pucient’s blood sample is 
fiit diIut~xl with pool& normal human pl;lsnla. Theo, the difuted 
,*lmpk is odded co the dry reagent on rhe prew;lnnc~J KCl’ Test 
&rd. 13y using cuwin co :ICI~VSCG prothromhin. the coa~ulatioo 
G&Z& ~~~jva~io~ of factors V - ;m) is bypassed and a deFiciency 
in r)nc: or more of rhee Favors wiIl not be reflected in the result. 

Reagent 

Components Storage Qabjtity 

&irin c&Wrl 
chloride, buff&S, 
stabiiizers, and 
p3ramagneric iron 

2-s’% (36-46?7l Unopened-24 months 
or until expimtion date 

w 
oxide partides. 20-25mC (c%-77°F) Unopcn&--2 weeks 

WARNING: Exposure of the test cards at any time w mgnetic 
objects or fields (for emmple, RII. MRI lnscwnend wy corrupt 
the encoded information and prevenl the analyzer loom ~l;ttting 
the cfsc. 

CAUTION: AI-IY pouchti not kept refrlgemmi should be dated 
and not be us& beyond this z-week period. Poucha should not 
hu ~~ccl~y w;tm& and returned to the refrigerator. Once the 
pouch is opened, the card must br wecl wirhii 15 m&t-. 

POTENTIAL ADVERSE EFFECTS OFTHE DEWCE ON HEALTH: 
Tn;l~u*rmtt: infnnnxirm on tie cnagularioa status of the patient 
poses a s@ificanr risk to the patient during CPB since both over- 
tratnxn:nl and under-treaarmenc can have fatal consequences 
Ildeeding in the parienr and clott in the CPB $ystem, respectively). 
Possible risks of using the TAS EC1 Test Card could inch& 
underwsimntion or overeeaimation of the level of hirudin in the 
patient. Currently, an anticlot~ For hirudin is una=tiIablc, and the 
c&&al dal;r available: art insul’lidenr tn est&lish the probi~bilititi 
or incidence of erroneous medial judgements and their clii~l 
outcomes. 
POTENTIAL BIOHAZARD: All components of this prudu~t a&Of 
nonhuman origin, and as such, should not concclin HBV, HCY or 
HJY. Ncvcxchzless, since absence of infectious agencc c?ylnot be 
proven, all samples (e.g., patient blood) end products (&g,, 
stnn&rd and control p&na) obtained from human blood should 
always be handled with due care, observing the p?ecautionc 
recommended for biohazardous matcriaL6*’ 

Specimen Collection and Preparation 
The TAS ECT Test Card is to be used with c&rated whole blood 
mltLKted and prcxxssecl arvrording to r0x~zcd sCPntir& for 
the hlndting of blood tizecimens for coaguIatton studies.’ The 
blood shouid bc: added to cithcr 109 or 129 mm01 02% or 3.815) 
of lhc dihydrat~ form of sodium citrate in a proportion Of nint- (9) 
parts whoIc blood to once (1) part zcnticoagulant. The blood 
should be mixed well with the anticoagulant immediately upon 
collection. 
. Ths citi\terl whole blood sample must bc dilutccl one to one 

(1:l) wirh pooled normal human phna ptic’h* IO biting.’ 
Precise pipetting of the sample is imporranc. 

l Using ;L 100 pl pipeae, dispenzx 700 ~‘1 01’ the citwtecl whole 
blood into a polypropylene plastic tube. 

* SAW (Helena) aad FACT (George fig) plasmas wel~e used as 

the pooled normal human plasma far all the ECT srudlr< 
pedonned x CJDr. Usz OF ?ny orhcr pooled nurm:tl human 
plasm3 may give different results. 



Materials Required but not Provided 

Pooled norm;11 hunwn plasma 
Hood sampling mxeriais such as vcnipuncmre needles, 
syringes, alcohol SWXI~S. vacutainer mbcs containing sodium 
Ci%kCC 

slmplz mn$fer devices (pipcues wirh rips or droppers) cx\pahle 
ul’ delivering approximatcrly 30 - 3Spl 
Two levels of’ qtl;lliry convol plasma nv;cil;tl~lt from Cardiovas- 
cular ni;~g~rrSrics, Inc. 

100 \II pipette with tips 

P0lypmpyle11e 1ubGs 

Directions for USC 

1. Ruilibrate test cards at mom temperature (20 - 25°C) before 
removing liorn the foil pouch. N; hmher p~pdC4CiOll of rhc 
TS Em Test Card is necesstiy prioc IO h@nning thr: LS. 

CAUTION: Ihc cess~ crrd must be used within 25 miouces after 
the poucl~ is opened. 1’ouche.q of rxrds should not hr: 
repeatedly warmcrd und returned to the refrigerator, 
Ktzrnov; the test card from it.5 foil pouch and hold it so thaw 
the full name is right side up, facing you. 

Pass the IZ.I czlrd firmly and stcaciiIy through .rhe crkrd reader. 
‘fix :kndyZer interprets lhc encoded infcxrnocion on the test 
card and displays prompts f0r tich .m of the proceduk 

When prompLed, place the test cnrd in the analyzer, and allow 
to warm. 

5. 

6. 

CAUTION: DO clot leave the test cxrcl in the ;;mlytier longer 
rhan 15 nlinutcs b40re applying the *;Lnlple. Yrolongcd 
waning of the c11rJ can affect the performamcc of the ti?;t. 
When prompted, add approximately 30-35 !I! of rhe 1:l diluted 
Sample into the s;~mplr well on the test card. 
Ar the end of: the test, confirm that the test ws perrnhned with 
the analyzer set LU the: apprc)prinre r;ample type. (Sample type 
IS dkpIayt?d dong with LhC resulr at Ihe end ol crsch test) 

When the CKCI is removcxl kum the itnaly/kr ;U rile end of 
catch [tic, 2nbufe tlYJt the entire reaction chamber was Ficd 
with sample. If an inadequate amount of sample was :~ddctl 
10 the cad, repeat the rest, using a fresh -1. 

The TM Analyzer will display the ECT rtiu1r.c within I ro 12 
tninuki, tltpending on how long it takes the sample co clot. 
CVIX pmW no reawnmcndaUon ondosing dr-h.l& 
The user should clusc: the I%lrienr with r-himdin in view of Ihc 
acrual medical situation, 1~11 cxpcrir:nc*: wirh the drug, and the 
pertinc~~t I:~btling insrrucriot~s for r-hirudin. 
Dispose of the test card tint1 olher c0ntarninnted kerns in a 
m~nncr xpprovrd for biohazardous materials. 

Operare the I-As An:ilyzer only al’ nrnbienr. tempenturcs 
bctwccn IS to 32°C. 

Tc> msintaain a fully chqed hznery. leave tic? unit plugged into 
iL$ power supply, which is in turn pluy~ed into an AC ou&t. 
Leave the pwvr.Y Switch in lhc ‘OPF” pOSiCiOi1 While storing [he 
analyzer. 
The OpeKracor Identification Code and the: Qwiicy Control 
Lockout are optiotial features. Refer CO the Operator Mlnual if 
either OT the-z feature has been efuhkd. 

EnsZtre char the sealed pouch containing a tesl clud has reached 
room temperature and that the TAS Analyzer is tzithcr plugged 
incck ;a appropriate wxll ourlet or has a Sl&ienlly ch3rgcxl 
bauery. 
Colkc.~ snd dilute blood in LI 13 r$@ wi,+ pooled non-ml 
human plasma’ as descrlhed in the &ecimhl Collection and 
Preparation Seuion. 

Quality Control 

Cafibnxion: No WCS caUbradon is necessary with the TAS ECT 
Test card CaIibration of the TAS Analyzer was performed at 
CARDIOVAScuLhR DUGNOSTTCS, INC. 

RoudneQualityconaolPlocedlln=3:PrdortoeachcPBwe, tile 
opedorshouldv~dultthedatc andtimedlsplaycd on the 
zlmlper;uy:- Reset lfxwmsaty. (See theTAr Operxor 
Manual rot insmlctlons.) This step ens- rlnt the operator 
wlIlbewsrnedofanyantmptCouae8aeffpiredtest~ 

l-he~roccssorintheTM~automadcallymoni~ 
thepalxatmncccssary~ -tt?Sti&WtlroW 
Analps detects an error duz-ing the pertonmmcz of the test, it 
wmcuspkxyantxfor-a&e <seechcTAsAnalyzorcspemDr 
Manual for details and an explana#on of ecrvr v-1 
Artheendofthr:k.st,theo~ratorshouIdconflrmthatthe 
test was performed with the ar&yz.er set to the approp*te 
sample type. The sample type is d8splqed along with the 
result at the end of the test 

Wknthecardisremovedfromtheanalyzerattheendof 
c;;lchtcsr, tbeoperatorshoaldb~sxkretb%tl~ent&ereaction 
chamberCallofthcgrayarea)wasfIfkdwithsampIc Ifan 
insufficient amonnt of salnple was added to the ca& ttlc test 
shotdd be rep&e& using a fresh card. Dispose of the wt 
cad and ocher conrzmin ared kms in a MatMet appropr%xe 
for biobazzxious matcriaL 

Thetestcardshouldnot~lefc~nthe~f’ark~~ger Lhan 
15 minutes before apptitton of thrxample PxxBkxl&cd 
w~~of~C3td~13~)r~t~perPOtltLadceofrhe~gent 
Pnncllonal Quality tin&o1 Testing Qnaliv conuol of the 
total system should bc monieorcd by tezxing two levels of 
quall~contFolplaslrrs. JixstructIoas tirn the ma.nufkcn\rer 
for rcconstlCuti0n of these makrials must be St&&y followed. 
Both normal zmd abnormal k&s should be run prlor to CPB. 

Results 

The TAS IKT result-k reported .in seconds nnd is displayed on the 
W hnalym xTcen at rhe end of the rest. 

Expected Values 
Samples From 120 nornxul individuak 02 females and 48 males 
ranging in age from 20 to 63 with a median age of 38) were resed 
using rhe TiLS hnalFr and TAs BCT Test Cafck Citrared whole 
blood was diluted 1:l wirh pooled normal human pkxa. The 
range (mean + 2 S.D.) oha:incd WA< 41.6 to 55.3 seconds. This 
r;ingt: is given for illustrarive purposes only. Results rcpoflr(l aS 
~25 sczconk (‘w >7OO seconds should be vcrificd by repcat lcstiny. 
Fresh titrated whole blood wxs tlilurcd 30% with phnspharr 
buffered saline (PBS). The PE.S/htood n~lsrure was supplemented 

wih various concentrations of r-hirudin and the aliquots were 
diluted 1 :I wirh either FACT or SAW plasma, and (tive) j replicate 
nlexuretnents were performed on US-ECI WSLS (~~t/i~!st). 



Restth are shovm in thc’gr,q>h Mow. ~0th FACI' ;tn<\ SARP 
normal pooled pk~~s yietded CquivpILnl snsicivic)r 10 r-himdin. 

~&WARISON OF TM’0 DIFFERS 1’00~~0 N0Rht.U HUMAN PI&i& 0~ l?iE 

R-ME OFTAS ECF TO ~HM.KwJ 
m _ - .- . _.. - . _. _ ._ _ . 

SAW DILWW 
v=9e.s@lW+S1.t16 - _ 

RI = IL9945 

a ‘r I 
0.0 I.0 2n 3.0 4.0 5.0 LU 7.0 

R-llkudio timce~LaUon t&ml) 

Specific Performance Characteristics 
Aaalytall seasiffvity 

Studies show that the ‘i’ks ECT Tcsr C;lrd reagent is sensitive to r- 
hintdin ta 100 ng/mL or 0.1 ug/mL. 

Precision 

Srudies wrre @onned using the US AII&W~ :tnrJ TA.S EcX 
Test CWCIS to ewluate test precision. 4.0 pg/ml was the highest 
level of r-hirudin used in preci.qion studies, and precision PI 
higher levels of r-hinxlin has not heen determIned. lkvo 1~eI.s CO 
and 4.0 pK/mI) tif r-hiruciin were analFd with citmled whole 
blood. Aliquots of thesc: s:rmplh‘ were then diIur& 1:l with 
poled nom1 human plnsma (Ail precision sludies wL’re 
performed using FACl? plasma from G~orgu I<ing). The following 
results were prorlllccd. 

With&n Run Prcxbion 
(N = 30 each) These ret;ults inciudo inshmcni to insrnlmenr 2nd 
dilutional precision. Sample Fur Lhtzse ~ti& were CWB with a 
30% PBS dilulicln. _I--- 

4.0 ycr/~4 r-hitlidilz; 
Mean (SW> 55.1 443.4 

SLd rkv. (secj 2.8 27.4 
C.V. I%) 5.0 6.” 

Operator to Operimx Precisioa 
(N - 30 each) These results inctudc instrument to instnmlent and 
dUudona1 precision. Samples for thex res& were CWB with a 
30% PBS dilurion. 

$&J&J/ r-hinltlin; 

Opcratw 1 2 _ 3 1 2 3 
Mnrn isec) 4g.R 50.7 52.2 405.3 396.0 419.2 

Std. nev. (secj 3.1 2.7 2.6 30.1 22.B 23.1 
cvm) 6.2 5.3 5.0 7.4 5.8 5.5 

Dq to Dny Vzu-kitIon of ECT Test &xc-d 
(N = 10 oonrrol samples per day for 20 days) These rt?swlts include: 
inscn~ment to instnimcnt precision. 

pjvln~:ll C-klnIrrl~ 
Range Range 

min w tin ux!.K 
Mem(sec) 52.9 50.6 54.7 154.0 14G.l 159.9 

Tar. I’nx:i.sln~~ (S. 0.) 2.2 9.2 
Tut. c,V I:113 4.1 6 0 

Day (0 Day Variatbn ?f ECT Test card 
(N = 5 samples per thy for 20 days) Samples for these results 
were CX#3 with ;L 30% PBS dilution. 

AOfA 
r?.all~ Range 

ain. Lnhllux 
Mean bet) 5 5.9 49.0 60.6 439.4 393.0 5329.0 

Tot. Pwtision (S.D.) 4.1 35.5 
Total cv (9%) 7.0 6.7 

D3y-m-Day &e&ion - Citrated whoIe blood samples: D&y-to-Day 
precision W&S ~Lw evaluated cN= 5,s%mpl& lwr day for 20 days) 
using TAS Em results compiled Itorn the various pra&nicaI studies 
ptzformed ar Cardiovascullr DilpncKdcq. Inc. These rcx~lts include 
Lot-to-lot ( WCLI af 6 different ECT lots wtxe used). instrument-to- 
insinimcnr (ar Least 5 clifferenL lXS analyzers were used each day), 
and day-m-day pr&sion. R~W(LS also include imprccisioo due co 
USC: 01’ multiple donors. Ihew &LLP were analyzed according to 
“Bvz&arion of Precision Performance of clinical Chemistry Devices; 
Approved Cuidcline,NCCl~ publication ElJ5-A, volume 19 Number 
2.” Tutit precision srandard deviation ww 4.1 for &rated whole 
blood .~mpIes with 0.0 pg/ml r-hi&in ;Ind 35.5 for titrated whole 
blood samples with 4.0 &nl r-h&din. Since these cka wert: 
obmincrl from multiple TAS analyzes O>, Instrument vaWion was 
&x~ included in these tiirnatcs. 

Lot co I.ot Predsian and Wponse 

R-hirudin (0.0 or 2.0 pg/rnLJ was added CO 30 undiluted &rated 
whole blood sample From a normal donor. This sample was 
evaluated on three lots of TAS l3f.X Test Cards. Forty replicrtcs 
wc~t: performed for each test card 101. 

I,L?E l2lliub sn iTmIu!B 
1 0.0 48.6 2.4 5.0 

2.0 428.6 19.9 4.7 
2 0.0 49.3 2.0 4.1 

2.0 397.6 27.8 7.0 

3 0.0 48.6 2.0 4.0 
2.0 434.1 25.2 b 5.8 

Resdcs of all the precision tctiiny inclicste tiut the @or 
contribution to imprecision is CeSt-to-test card variation,itnd not 

insmment-to-instrument, dnnolLro-donor, or operator-to-operator. 

Interfererwxs 
inrelfereace studies were performed on 3.2Yo cirrsred whole blood 
sxmplcs or 3.8% cirnced p&ma samples. These samples were 
diluted 30% with phosphate buffered saline (PBS, pH 7.3, 50 mM 
phosphate, 150 mM N&I) and supplcxnc~rcd with r-hirudin at 0.0 
and 4.0 pghnl. Plticnl siimpks conraIning c0umacQ.n (INR < 45) 
should not zmect the resul& of the ECT test. CP samples were 
used to detennlne rhe effect of factor clcfccncics on test 
pcrformancc, Less than 30% acxivity of normal prothrombin 
@:acmr II) wiIl cause prolongation or the ECT. Fibrinogen levels of 
15 to 1000 m&II hz~vc no si,gnIIictnt effect an the ECT rest results. 
cWH .~rnpk were used fof the foUowing interference tests. 
Acidified citrate cannot bc used CO Obt3in S3mpkS for this Tess. 
FIen~tocYiiw co 64%. lipids to 15 m&I, nilro&cerin Co 1000 ble/ 
ml, aprotinin to 1000 K.KJ/ml, dexrmn to 5 m&l, prorarnine to 
100 &ml, 2nd sam[Ae rempenture of 4 to 37% have no effect on 
TAS ECT test pcr~om~:cnce. Unfnctionwed heparfn G.JFH) IeveLq 
below 0.5 U/ml luve no effti on test performance. Hemolysiv of 
25Yo or less should not cffxt text performxncq how&er prrtience 
of hemolysis is okcn an indkxtor OC poor specimen qunlicy. 
Ffemudilurion grtirer than 31% cilwes a w~krically signiflc~nr 
incrense in Ths ECT test results. Plasminogen Ievek RC% affect 
IX1 Lczst rcr;ulk 
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CARDIO~ASCULAt? 
oIACNOS’I‘ICS INC 

5301 Dopatlurc Drive 
Kaleigh. NC 27616 
1-800-247-4134 

Cardiovascular Diagnostics, Inc. 

Thrombolytic Assessment System (TAS) 
Ecarin Clotting rime Test 

Patient Information 

Authorized by Federal Lz<w for use in determining the anricoagulant effect of recom- 
binant hirudin (r-hirudin) during cardiopulmonary bypass (CPU> in patients who 
have heparin-induced thrombocycopcnia (I%T). The effectiveness of this device for 
this use has not been dcmonstraced. 

Federal law restricts this device for sale and distribution ~9, or on rhe order of, a 
physician or co a clinical laboratory. Use is restricted to, by, or on the order of a 
physician. 

GENERAL INFORMATION AND PROCEDURES: 

The CVDI TAS Ecarin Clorcing Time test (ECI1 is intended to be used to determine 
the anticoagulanr efJkct of recombinant hirudin (r-hirvdin) during cardiopulmonary 
bypass (CPB) in patients who have heparin-induced rhrombocytopeniJ (HIT). 

The physician uses the results of the TAS ECT test to determine whether the r 
patient has been suFficiently anticoagulated during CPB. This affords the physician 
the opporrunity to adjust the dosage of r-hirudin accordingly. /’ 

POSSIBLE BEN-EIrlTS AND RISKS OF USING THE TAS ECT TEST: ’ 
The potcnrial benefit of using the TAS ECT’ test is chat r-hirudin therapy can be 
guided using TAS ECT test results. Possible risks include: 

l under- or overestimation of r-hkudin levels in patients leading to bleeding or 
clolGng episodes, and 

. inaccurate in.formaCion on coagulation status .in patients, 

AL’I’ERNAYI’XW PRACTICE AND PROCEIXJRES 

Currcnrly, the performance of in &t-o dk~gnosric coagulxion ptoceduses, srlch as 
the activaccd pal-tial tl~rombopiascin time Wl’T1, activated clotting time (ACT) and 
the prothrombin time (PT) tests has not been established for moniroring r-hirudin at 
the ICVCIS necessary during CPR 

1600011.02 
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DEPARTMENT OF HEALTH & HUMAN SERVICES 
Public Health Service . 
Food and Drug Administration 

Memorandum 
Date : June 21, 2000 

From: Humanitarian Device Exemptions (HDE) Staff, ODE, CDRH 
(HFZ-403) 

Subject: HDE Approval Package (H990012) 

To: Dockets Management Branch (HFA-305) 

Attention: 

Lyle Jaffe 
Jennie Butler 
Gloria Ortega 

The following HDE application was recently approved: % 

HDE Number: H990012 
Docket Number: OOM-1354 
Device Name: TAS Ecarin Clotting Time Test 
Applicant: Cardiovascular Diagnostics, Inc. 

Attached is the following information for this HDE: 

Approval Order 
Summary of Safety and Probable Benefit 
Labeling 

If you have any questions, 
ext. 107. 

please call me at (301)594-1190 
if 

-%Lzw!dk~ 

Marsha Melvin 

Attachments 


